The new sesquiterpene (1R,2R,3R,6R,7S)-1-acetoxy-2,3-dihydroxy-2,3-dihydrobisabolene (3) together with ten known terpenes and three known flavonoids were isolated from the aerial parts and from the roots of Stevia tomentosa. The structure of 3 follows from spectral studies, the relative chirality at C-3 follows from 1 H NMR coupling constants comparison with the corresponding calculated values obtained by applying a generalized Karplus-type relationship to the dihedral angles of model compounds, and the absolute configuration is assumed in analogy to known (2R,3R,6R,7S)-2,3-epoxy-2,3-dihydrobisabolen-1-one (2).
Stevia species are a rich source of biological active molecules including sesquiterpene lactones, triterpenes and flavonoids with antimicrobial, antifungal, antioxidant, antiinflammatory, pro-apoptotic and anticarcinogenic effects [1] . The present paper reports on the chemical constituents from the aerial parts and the roots of Stevia tomentosa H.B.K. (Asteraceae), which afforded the new sesquiterpene (1R,2R,3R,6R,7S)-1-acetoxy-2,3-dihydroxy-2,3dihydrobisabolene (3) (Scheme 1), together with known (2R,3R,6R,7S)-2,3-epoxy-2,3-dihydrobisabolen-1-one (2) [2] , β-caryophyllene oxide [3] , 7,8-diangeloyloxy-9-hydroxylongipin-2-en-1-one [4] , 7-angeloyloxy-8-(α-methylbutyryloxy)-9-hydroxylongipin-2-en-1-one [5, 6] , lupeyl acetate [7] , (20S)-dammara-13 (17) ,24-dienol [8] , (20S)dammar-13 (17) ,24-diene-3β-yl acetate [8] , 3β-friedelanol [9] , chrysosplenol C [10] , 5,6-dihydroxy-3,3',4',7-tetramethoxyflavone [11] and quercetin 3-O-β-D-glucopyranoside [12] , in addition to β-sitosterol and stigmasterol. The structure of 3 was determined from its physical and spectroscopy properties. Comparison of the experimental 1 H NMR coupling constants with the corresponding calculated values obtained by application of a generalized Karplus-type relationship to the dihedral angles of model compounds generated by molecular mechanics gave the relative stereochemistry at C-3, while the absolute configuration was assumed on biogenetic considerations involving known (2R,3R,6R,7S)-2,3-epoxy-2,3-dihydrobisabolen-1-one (2 published data. (20S)-Dammara-13(17),24-dienol, chrysosplenol C, and 5,6-dihydroxy-3,3',4',7-tetramethoxyflavone have been found for the first time in the genus Stevia.
Chromatography of the hexane extract from the roots of S. tomentosa provided the new (1R,2R,3R,6R,7S)-1-acetoxy-2,3-dihydroxy-2,3-dihydrobisabolene (3), whose molecular formula was determined as C 17 H 30 O 4 by HRFABMS analysis and exhibited [α] D 20 = + 2.4 (c 0.21, CHCl 3 ). Complete 1 H and 13 C NMR assignment was done taking into account previous studies of bisabolene derivatives [2, 13] in combination with APT, gCOSY, HETCOR and gHMBC experiments. The 1 H NMR spectrum of 3 showed a vinylic proton at δ 5.10 (H-10) coupled to two vinylic methyl groups at δ 1.68 and 1.60 (Me-12 and Me-13) of the terminal isopropylidene group. The vinylic methyl signals were assigned using the data of perezone, which were secured by deuterium labeling [14a] . The spectrum of 3 showed also the acetate group singlet at δ 2.10, the signals of protons geminal to oxygen atoms were observed as a double doublet at δ 5.24 (J = 11.7 and 3.0 Hz, H-1) and a doublet at δ 3.65 (J = 3.0 Hz, H-2). The H-1 chemical shifts allowed the positional assignment of the acetate residue, which was confirmed by gHMBC correlation of the H-1 signal at δ 5.24 with the acetyl carbonyl signal δ 170.3. The secondary and tertiary methyl groups were observed at δ 0.79 (d, J = 7.0 Hz, Me-14) and at δ 1.29 (s, Me-15), respectively. The 13 C NMR spectrum of 3 showed, in addition to the carbonyl signal at δ 170.3, two vinylic carbons at δ 131.4 and 124.7 which were assigned to C-11 and C-10, respectively, and three carbons bearing oxygen atoms at δ 75.3, 74.0 and 72.9, which were assigned to C-2, C-1 and C-3, respectively, based on APT, HETCOR and gHMBC experiments. The vinylic methyl carbon atoms C-12 and C-13 were assigned to the signals at δ 25.8 and 17.7, respectively, in agreement with the 13 C NMR assignment of deuterioperezone [14b]. The remaining 13 C signals were similar to those of bisabolene derivatives isolated from plants of the same genus [2, 13] . In the 1 H-1 H COSY experiment of 3, H-1 showed a strong correlation with H-2 and with H-6 at δ 1.90. The coupling constants for H-1 (dd, J = 11.7 and 3.0 Hz), H-2 (d, J = 3.0 Hz), and H-6 (dddd, J = 11.7, 11.5, 4.8 and 4.0 Hz) evidenced H-1 and H-6 have a trans-diaxial arrangement, while H-1 and H-2 have a syn-axial-equatorial relation. This observation, in combination with the 6R,7S absolute configuration determined for bisabolene derivatives 1 and 2 from Stevia [15] suggests the 1R,2R absolute configuration for 3.
A biosynthetic relationship of bisabolen-1-one (1), the epoxide 2, and natural product 3 is proposed in Scheme 1. The absolute configuration of 1, isolated from S. purpurea [2] , was secured by synthesis of its enantiomer starting from (R)-(+)-citronellal [15] . Thus, biosynthetic epoxidation at the C-2 double bond of 1 may provide 2, which can generate intermediate 2,3-hydroxybisabolen-1one (2a) through opening of the epoxide ring by a water molecule. Reduction of the ketone group and acetyl ester formation from 2a can then lead to bisabolene 3.
In support for the C- Figure 1 ) and the next conformation for the six-membered ring was found at ΔE MMX = 5.01 whose contribution is negligible. In the case of model B, the global minimum energy structure was located at E MMX = 13.48, ΔE MMX = 0.00 kcal/mol (chair 1 in Figure 2 ) immediately followed by chair 2 at ΔE MMX = 0.05 kcal/mol. The other conformational arrangements for the six-membered ring correspond to twist-boat conformations with ΔE MMX = 1.05, 2.94, 4.00, and 4.05 kcal/mol. Figure 2 shows the three more relevant conformations of model B accounting for 99.6% of the conformational population. It was observed that rotameric variations of the isopropyl group in both models had very little influence on the six-membered ring coupling constant values and were therefore not considered. The H-C-C-H dihedral angles measured in the selected conformers of models A and B allowed us to calculate the 1 H- 1 
H vicinal coupling constant values ( 3 J H,H ) by means of a generalized
Karplus-type equation [16, 17] . The values for the dihedral angles and the corresponding calculated coupling constants are listed in Table 1 . The energy cut-off for the coupling constant calculations was set at ΔE MMX = 2.00 kcal/mol, thus, for model A only one conformer was considered. For model B, the population-weighted average coupling constant values for the three conformers shown in Figure 2 were calculated using the equation 3 J calc = n 1 J 1 + n 2 J 2 + n 3 J 3 . Table 1 Air-dried grounded roots (0.5 kg) were extracted with hexane under reflux for 6 h. Filtration and evaporation of the extract afforded a yellow viscous oil (5 g) which was dissolved in MeOH at 50°C, kept at 0°C for 12 h and filtered to remove fatty materials. The filtrate was evaporated under vacuum and a portion (2.0 g) was CC on silica gel (120 g). Fractions (20 mL) were collected using hexane (200 mL), mixtures of hexane-EtOAc 4:1 (500 mL), 3:1 (400 mL), 2:1 (300 mL), 1:1 (100 mL) and pure EtOAc (100 mL) to provide: 
